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HAPTER ELEVEN

The

Although communities vary considerably in structure, cerfain
basic processes are common to them all. Among these processes
are the cycling of nitrogen, carbon, water, and phosphorous,
which are discussed in future plates. Another basic process is the
flow of energy through the community, which is the subject of this
plate. All organisms take in energy fo stay alive, and energy
flows unidirectionally through the community. Feeding relation-
ships within a community form a pyramid, and in this plate we
will see how this pyramid is created in an oceanic community.

e R
T

Chapter 11-6:

fx

e

All organisms must obtain nutrients and energy from their
environment in order to remain alive and reproduce. Biologists
cafegorize organisms as producers or consumers according fo
their means for acquiring energy. These terms are defined in the
plate on ecological communities.

We begin our study of the energy flow in an oceanic
community by focusing on the feeding habits of members in the
community. Each step of the pyramid is called a trophic level, at
the bottom is the first trophic level (A). A light color should be
used Yo shade this broad area.

The organisms in this first trophic level are the phytoplankton
[A,) and the entire collection of phytoplankion is known as
biomass. The box shows several of these, and they may be col-
ored in a medium color that's similar to the one used for the
trophic level. Phytoplankton are primary producers, that is, they
generafe nutrients that are used by all other organisms in the
community. By performing photosynthesis, they trap sunlight and
convert it to the chemical energy contained in carbohydrates. The
pyramid is widest at its botiom because the biomass of phylo-
plankton is greater than the biomass at any other level.

Look at the second trophic level (B} next. It consists of primary
consumers in the form of small crustaceans (B,). These microscopic
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arthropods feed on the phytoplankton, obtaining energy from
them. But some energy is lost in the transfer, and this leakage of
energy confinues throughout the pyramid. For this reason, less
energy is present in the second trophic level than in the first, and
the biomass of crustaceans is less than the biomass of phyto-

We now pass to the third trophic lev
shaded with a pale color. Within this trophic level are a number
of herring (C,), which feed on the crustaceans in the second
trophic level. As energy is transferred from the second level to the
third, some of it is lost because it has been used up in metobolic
processes of the crustaceans. The herring are secondary con-
sumers, and their total biomass is less than the crustaceans, so the
area of the third trophic level is less than that of the second.

We now proceed fo the fourth trophic level (D), and the ener-
gy flow encounters a new consumer. Here we see the mackerel
[D,), which feed on the herring. Nofice that there are many fewer
mackere! in this trophic level. The mackerel are tertiary con-
sumers, and again, this trophic level has significantly less energy
than the previous one since energy was used by the herring for
their metabolism. As you can see, the biomass of mackerel is less
than that of herring.

At the uppermost portion of the pyramid is the fifth trophic
level (). Here we find a shark {E,), which consumes mackerel.
About ninely percent of the tofal energy of the mackerel trophic
level is lost as we move to this final level. So little energy is left at
the top that relatively few sharks can be nutritionally supported in
ocean communities. The amount of food at the fourth trophic level
acls as a limiting factor for the number of organisms af the fifth
:m: Very rarely does an energy pyramid have more than five
avels.
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Name Date Class

BASIC CONCEPTS BIOLOGICAL PYRAMIDS

USE WITH CHAPTER 3, SECTION 3.2

1. What is the source of energy for all of the ecological pyramids shown in the transparency?

2. In general, what kind of organism makes up the base of the pyramid of energy? Provide some specific examples.

3. Examine the pyramid of energy shown in the transparency. Explain why only about 10% of the energy available at

one trophic level is transferred to the next higher trophic level.

4. How is the energy loss from one trophic level to the next reflected in the pyramid of numbers shown in the

transparency?

5. If a given ecosystem has a greater number of individual herbivores than individual producers how would this

affect the shape of the pyramid of numbers?

6. What quantity does a pyramid of biomass express?

7. Explain how biomass is calculated.
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